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5. NMR Spectra S13 In a glove box, complex 6 (84.9 mg, 0.14 mmol) or 7a (104.0 mg, 0.14 mmol) was dissolved in CH 2 Cl 2 (1 mL) and AgSbF 6 (50.0 mg, 0.14 mmol) was added. The reaction mixture was stirred for 30 min in the absence of light to give an intense dark green solution and a white precipitate. The mixture was filtered through 2 Teflon filters, the dark green filtrate was collected, passed through a layer of silica (2 cm, twice), evaporated, recrystallized from CH 2 Cl 2 /hexane at 5 ºC. Yield of 9: 28.3 mg (45%) from 7a, 20.8 mg (33%) from 6. Crystals suitable for X-ray analysis of 9 were grown using a slow gas diffusion of Et 2 O into the CH 2 Cl 2 solution of the obtained gold complex at 5 ºC.
Experimental Procedures
Hexagold cluster 9' as a BF 4 salt was obtained by the reaction between 7a and AgBF 4 following the above described procedure. Yield of 9': 21.3 mg (38%). Crystals suitable for X-ray analysis of salt were grown using a slow gas diffusion of Et 2 O into the CH 2 Cl 2 solution of the obtained gold complex at 5 ºC. To a solution of the 1,6-enyne in 1,2-dichloroethane (0.1-0.05 M), the catalyst was added. The reaction was stirred at 23 ºC until TLC showed total conversion. Then, the mixture was filtered through Celite, the solvent was evaporated, and the residue was purified by preparative TLC to give the cyclized product (SiO 2 , EtOAc/cyclohexane). To a solution of N-cinnamyl-4-methyl-N-(prop-2-yn-1-yl)benzenesulfonamide (11c) (48.8 mg, 0.15 mmol) and indole (18.7 mg, 0.16 mmol 1.1 equiv) in 1,2-dichloroethane (2 ml) the catalyst 9 (10 mg, 0.0037 mmol, 2.5 mol%) was added. The reaction was stirred at 75 ºC for 17 h, then it was filtered through Celite, the solvent was evaporated and the the residue was purified by preparative TLC to give the cyclized product 17 (42.5 mg, 64%) (SiO 2 , EtOAc/cyclohexane). 
Oxidative cyclization of alkynyl oxirane 18
To a solution of alkynyl epoxide 18 (11.4 mg, 0.093 mmol) in CH 3 CN (1 mL), pyridine oxide (18.1 mg, 0.19 mmol), and catalyst 9 (10 mg, 0.0037 mmol, 4 mol%) were added and the solution (0.1-0.05 M) was heated to 80 ºC for 10 h. The mixture was filtered through a silica pad, which was rinsed with CH 2 Cl 2 (2 times). The solvent was evaporated and lactone 19 (7.3 mg, 57%) was isolated by chromatography (SiO 2 , EtOAc/cyclohexane).
Cyclosiomerization of 7-alkynyl cycloheptatriene 20
To a solution of 7-alkynyl cycloheptatriene 20 in toluene (0.1-0.05 M), the catalyst was added. The reaction was stirred at 23 ºC until TLC showed total conversion, then it was filtered through Celite, the solvent was evaporated and the residue was purified by preparative TLC to give exclusively 2-substituted indene 21 (SiO 2 , EtOAc/cyclohexane). To a solution of 1,6-enyne 13 in CH 2 Cl 2 (0.1-0.05 M) the catalyst was added. The reaction was stirred at 23 ºC until TLC showed total conversion, then it was filtered through Celite, the solvent was evaporated and the residue was purified by preparative TLC to give 14 (SiO 2 , EtOAc/cyclohexane). Photophysical properties of hexagold cluster 9
The hexanuclear gold(I) complex shows room-temperature luminescent both in a dichloromethane solution and in a solid state under excitation at 355 nm. The UV-Vis spectrum measured in dichloromethane (Fig. 2) displays intense absorption ranging from ca. 220 to 300 nm that can be assigned to an IL (π → π*) transition localized at the phosphine ligand and less intensive band with the maximum at ca. 364 nm, that is likely a combination of the metal-centered 5d → 6s/6p transition due to the Au-Au interactions in the Au 6 core and the LM charge transfer transition. Complex 9 shows emission at room temperature in a degassed dichloromethane solution with the maximum at ca. 460 nm, the origin for this band can be proposed as an intraligand (IL) or/and metal-to-ligand transitions (Fig. 3) The lifetimes of the transition indicate a singlet origin of the emissive excited state (τ 1 = 1.93 ns, τ 2 = 6.10 ns). In the solid state the gold cluster 9 displays a more intense emission, which is substantially red-shifted with the maximum at ca. 550 nm, the origin for this band can be proposed as transitions in Au 6 core. 
